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Retinoids.  Results from the studies of vitamin A have stimulated
efforts to find analogues with a greater inhibitory effect on neoplasia,
less toxicity, and a capability of reaching target tissues in concentra-
tions higher than those of the naturally occurring vitamin. Many such
compounds, the retinoids, have been synthesized, but are not normal con-
stituents of the diet. Experiments to study the inhibition of carcino-
gen-induced neoplasia of the breast, urinary bladder, skin, and lung by
these analogues have produced impressive results (see review by Sporn
and Newton, 1979, 1981; Sporn et_a^., 1976).  These compounds have also
been responsible for regression of skin papillomas in mice (Bollag,
1971).  The effects of these compounds buttress observations from
studies of naturally occurring vitamin A.
Carotenoids.  In plants there is a group of compounds, the carote-
noids, that can be converted into vitamin A in vivo.  These compounds
can also be absorbed unchanged from the gastrointestinal tract and
exist in tissues in their original form.  In a recent review of epi-
demiological data on vitamin A and related compounds, Peto et al.
(1981) considered the possibility that g-carotene itself rather than
its derivative, vitamin A, may have the capacity to inhibit carcino-
genesis in epithelial cells.  Only a few studies have been conducted
to investigate the effects of carotenoids on neoplasia in laboratory
animals.  Recently, Mathews-Roth et^ al. (1977) observed that g-caro-
tene, canthaxanthin (4-4f-diketo-g -carotene), and phytoene can produce
a significant protective effect against the development of UV-induced
skin tumors in hairless mice.  Since canthaxanthin and phytoene are
carotenoids that do not have vitamin A activity, the protective effect
appears to reside in the carotenoid structure per se^  In an earlier
study, Shamberger (1971) reported experiments in which 3-carotene
applied to the skin of mice concomitantly with croton oil increased the
formation of epidermal tumors previously initiated by 7,12-dimethylbenz-
[a]anthracene (DMBA).  Considerable further research is necessary to
evaluate the effects of carotenoids on carcinogenesis in laboratory
animals.
Summary
Epidemiological Evidence. A growing accumulation of epidemiologi-
cal evidence indicates that there is an inverse relationship between
the risk of cancer and the consumption of foods containing vitamin A
(e.g., liver) or its precursors (e.g., some carotenoids in dark green
and deep yellow vegetables). Most of the data, however, do not show
whether the effects are due to carotenoids, to vitamin A itself, or to
some other constituents of these foods.  In these studies, investigators
found an inverse association between estimates of "vitamin A" intake
and carcinoma at several sites, e.g., the lung, the urinary bladder,
and the larynx. All these cancers involve epithelial cells.
Experimental Evidence*  Studies in animals indicate that vitamin A
deficiency generally increases susceptibility to chemically induced

